Inhibition of the interaction of AGE-RAGE prevents hyperglycemia-induced fibrosis of the peritoneal membrane.
The peritoneal membrane of long-term peritoneal dialysis patients is characterized by a loss of ultrafiltration capacity, associated morphologically with submesothelial fibrosis and neoangiogenesis. Exposure to high glucose concentrations in peritoneal dialysate and the resultant advanced glycation end-products (AGE) accumulation have been implicated in the development of these changes, but their exact pathophysiological role is unknown. We examined the effect of the interaction of AGE with one of their receptors (i.e., RAGE) on the function and structure of the peritoneum exposed to high ambient glucose concentrations. Streptozotocin-induced diabetic rats and control rats were treated during 6 wk with either neutralizing monoclonal anti-RAGE antibodies or control antibodies. The expression of RAGE was strongly enhanced in the peritoneal membrane of the diabetic animals. The diabetic peritonea were characterized by an elevated transport of small solutes, lower ultrafiltration rates, a higher vascular density, and an upregulation of endothelial nitric oxide synthase expression. These parameters were unaffected by treatment with anti-RAGE antibodies. In contrast, anti-RAGE but not control antibodies prevented upregulation of TGF-beta, development of submesothelial fibrosis, and fibronectin accumulation in the peritoneum of diabetic animals. In conclusion, binding of AGE to RAGE increases the expression of TGF-beta and contributes to the development of submesothelial fibrosis. Neoangiogenesis and the resultant loss of ultrafiltration capacity are mediated by different pathogenetic pathways.